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CONDENSER FAN MOTOR DUST SHIELD 

BACKGROUND OF THE INVENTION 

This invention relates generally to electric motors, and, more 
particularly, to a condenser fan motor for use in refrigeration systems. 

Refrigerators typically include a compressor coupled to a condenser so 
that compressed refrigerant flows to the condenser. See, for example, U.S. Patent No. 
5,711,159. A condenser fan circulates air over a surface of the condenser to cool the 
compressed refrigerant and is powered by a condenser fan motor. 

Condenser fan motors typically are four pole electric motors. Cost 
savings could be realized if two pole motors could be used. An important attribute of 
a condenser fan motor, however, is its ability to run in the presence of contaminants. 
Two pole motors can be vulnerable to contaminants, such as lint or hair, that become 
wrapped around the motor shaft and tend to migrate toward a front motor bearing. As 
the contaminates contact the motor bearing, oil is drawn from the bearing, which 
eventually can lead to motor failure. Also, the contaminants may bind the motor and 
prevent the output shaft from turning altogether. 

Accordingly, it would be desirable to use more cost effective two pole 
motors for condenser fan applications while avoiding reliability concerns from 
contaminants reaching the front motor bearing. 

BRIEF SUMMARY OF THE INVENTION 

In an exemplary embodiment of the invention, a dust shield for a 
condenser fan motor comprises a shroud, a central opening through the shroud for 
receiving an output shaft of a condenser fan motor, and a hub extending from the 
shroud and adapted to obstruct at least a portion of the opening. Thus, as the dust 
shield is inserted onto the output shaft, the hub flexes, or is displaced around the 
output shaft, thereby forming a press fit connection to hold the shield to the shaft. 
When the shroud is positioned adjacent the housing, an enclosure is formed adjacent 
the housing that contains a portion of the output shaft and prevents contaminants from 
contacting the motor housing adjacent the output shaft where oil may be drawn from 
the motor bearings, and further prevents contaminants from binding the output shaft 
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of the motor. Therefore, a lower cost two pole motor may be reliably used in a 
condenser fan application with the dust shield. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 is a partial side plan view of a condenser fan motor including 

a dust shield; 

Figure 2 is a top plan view of the dust shield shown in Figure 1 ; 
Figure 3 is a cross sectional view of the dust shield shown in Figure 2 

along line 3-3; 

Figure 4 is a magnified view of a portion of Figure 3; and 

Figure 5 is a cross sectional view of another embodiment of a dust 

shield, 

DETAILED DESCRIPTION OF THE INVENTION 

Figure 1 is a partial side view of a condenser fan motor assembly 10 
including a condenser fan motor 12 and a dust shield 14. Condenser fan motor 12 
includes a motor housing 16 and an output shaft 18 for rotating a condenser fan blade 
(not shown). Motor 12 is an electric motor of a two pole construction to reduce the 
cost of motor 12, but it is contemplated that other types of motors could be used with 
dust shield 14 within the scope of the present invention. 

Dust shield 14 includes a shroud 20 and a hub 22 extending from 
shroud 20. Shroud 20 forms an enclosure 24 (shown in phantom in Figure 1) for 
containing an area of motor housing 16 adjacent output shaft 18 where a motor 
bearing or bearings (not shown) are typically located. When properly installed, 
shroud 20 prevents contaminants, such as dust, lint, and hair from entangling output 
shaft 18 and drawing oil from the motor bearing or bearings. Hub 22 extends from 
shroud 20 and attaches to motor output shaft 18 as explained below. Motor output 
shaft 18 extends from motor housing 16 through dust shield 14 and ultimately is 
connected to the condenser fan blade. In a particular embodiment, dust shield 14 is 
integrally molded from a durable plastic material, such as VALOX 357 made by 
General Electric Company. 
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Figure 2 is a top plan view of dust shield 14 including a central 
opening 30 through shroud 20, and hub 22 extending from shroud 20 around opening 
30. Opening 30 is shaped and dimensioned to receive complementary shaped and 
dimensioned motor output shaft 18. Shroud 20 includes a substantially circular flat 
cover 32 extending from opening 30 a sufficient distance to encompass the front 
bearings of motor 12. Hub 22 includes a plurality of spring members 34 connected to 
an opening extension 36 and separated by a plurality of expansion slots 38. While the 
illustrated hub 22 includes three spring members 34 and three expansion slots 38, one 
or more spring members could be used in alternative embodiments, with or without 
one or more expansion slots. 

Figure 3 is a cross sectional view of dust shield 14 including a shroud 
cylindrical extension 50 extending from shroud cover 32 to form enclosure 24 having 
an inner diameter an outer diameter D2. Opening 30 extends through shroud cover 
32 and includes a tapered bore 52 to facilitate insertion of motor output shaft 18 
(shown in Figure 1) therethrough. Hub spring members 34 and opening extension 36 
extend a distance Lj from a top surface 54 of shroud cover 32 and hub 22 includes an 
external diameter D3. A shroud extension bottom surface 56 is positioned a distance 
L2 from a top surface 58 of hub spring members 34, 

Figure 4 is an enlarged cross sectional view of opening 30 through 
shroud 20 and hub 22 including a tapered portion 70, a first portion 72 having a 
constant radius D4 adjacent tapered portion 70, a second portion 74 having a constant 
radius adjacent first portion 72, and a third transition portion 76 adjacent second 
portion 74. Tapered portion 70 decreases in diameter from a first diameter to the 
smaller diameter D4 and extends a length L3 along an opening longitudinal axis 78. 
First portion 72 extends a length L4 along opening longitudinal axis 78. Second 
portion 74 extends a length L5 along an opening longitudinal axis 78. Transition 
portion 76 decreases in diameter from D5 to a diameter at hub spring member top 
surface 58 over a distance L^. Thus, hub spring members 34 are tapered toward a 
center of opening 30 and restrict a size of opening 30 through dust shield 14. 

In a particular embodiment, approximate dimensions of dust shield 14 

are: 

Di = 0.9 inches 
Dy== 1.0 inches 
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= 0.3 inches 




= 0.126 inches 




= 0. 125 inches 




= 0. 1 32 inches 


D, 


= 0. 121 inches 


Lr 


= 0.175 inches 




= 0.425 inches 




= 0.03 inches 


U 


= 0.025 inches 


u 


= 0.045 inches 



The dimensions are selected to engage hub spring members 34 to a selected motor 
output shaft 18 (shown in Figure 1) and form an enclosure 24 (shown in Figure 2) to 
protect an area of motor housing 16 adjacent motor output shaft 18, including the 
motor bearings, from contaminants such as dust, lint and hair. 

In operation, opening 30 is fitted over motor output shaft 18, and 
output shaft 18 is inserted through opening 30. Because hub spring members 34 
restrict opening 30, hub spring members 34 are outwardly displaced by output shaft 
18 as it is inserted. Therefore, hub spring members 34 are placed in tension and 
expansion slots 38 (shown in Figure 2) are enlarged as hub spring members 34 are 
displaced. A static compression force on output shaft 18 is produced by hub spring 
members 34, and a press fit connection is formed that engages hub 22 to output shaft 
18 and holds dust shield 14 in place. By positioning shroud 20 adjacent motor 
housing 16, contamination of output shaft 18 near the motor bearings is avoided, and 
a low cost two pole motor can be used to operate a condenser fan. 

Figure 5 is a cross sectional view of a second embodiment of a dust 
shield 90 including a shroud 92, a hub 94, and an opening 96 similar to the 
embodiment described above but having the following approximate dimensions: 

Do = 0.55 inches 
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Dg = 0.35 inches 
= 0.75 inches 

Opening 96 and hub 94 share the approximate dimensions and construction as 
opening 30 and hub 22 described above in relation to Figures 2-4, 

5 While the invention has been described in terms of various specific 

embodiments, those skilled in the art will recognize that the invention can be practiced 
with modification within the spirit and scope of the claims. 
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WHAT IS CLAIMED IS: 

1. A method of shielding a condenser fan motor from contaminants, 
the condenser fan motor including a housing and an output shaft, said method 
utiHzing a dust shield including a shroud, a center opening through the shroud, and a 
hub extending around a perimeter of the opening, said method comprising the steps of 

fitting the opening of the shroud over the output shaft; 

inserting the output shaft through the opening; 

engaging the hub to the output shaft; and 

positioning the shroud adjacent the housing to prevent contaminants 
from reaching a portion of the output shaft adjacent the housing. 

2. A method in accordance with Claim 1 wherein the hub is tapered 
toward a center of the opening, said step of engaging the hub to the output shaft 
comprising the step of stretching the hub around the output shaft, thereby forming an 
interference fit between the hub and the output shaft. 

3. A method in accordance with Claim 1 wherein the hub includes at 
least one slot separating a portion of the hub, said method of inserting the output shaft 
through the opening comprising the step of enlarging the at least one slot with the 
output shaft. 

4. A condenser fan motor dust shield, comprising: 
a shroud; 

a central opening through said shroud; and 

a hub extending from said shroud and adapted to obstruct at least a 
portion of said opening. 

5. A condenser fan motor dust shield in accordance with Claim 4 
wherein said hub is tapered toward a center of said opening. 

6. A condenser fan motor dust shield in accordance with Claim 4 
wherein said hub further comprises at least one slot. 
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7. A condenser fan motor dust shield in accordance with Claim 6 
wherein said hub comprises three slots. 

8. A condenser fan motor dust shield in accordance with Claim 4 
wherein said shroud and said hub are integrally molded. 

9. A condenser fan motor dust shield in accordance with Claim 4 
wherein said shroud comprises a substantially flat cover and a cylindrical portion 
extending from said sides of said cover. 

10. A condenser fan motor dust shield in accordance with Claim 9 
wherein said opening and said cylindrical portion coincide along a longitudinal axis. 

11. A shielded condenser fan motor assembly comprising: a motor 
comprising a housing and an output shaft; and 

a dust shield attached to said shaft, said dust shield comprising a 
shroud enclosing an area of said housing around said shaft, and a hub extending from 
said shroud, said hub adapted to flex around said shaft. 

12. A shielded condenser fan motor assembly in accordance with 
Claim 1 1 wherein said hub comprises at least one slot. 

13. A shielded condenser fan motor assembly in accordance with 
Claim 1 1 wherein said shroud comprises a center opening, and said hub is tapered so 
as to obstruct said opening for press fit connection to said shaft. 

14. A shielded condenser fan motor assembly in accordance with 
Claim 1 1 wherein said shroud comprises a cover portion and a cylindrical portion 
extending from said cover portion. 
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CONDENSER FAN MOTOR DUST SHIELD 



ABSTRACT OF THE DISCLOSURE 

A dust shield for a refrigeration condenser fan motor includes a shroud 
having an opening for a motor output shaft, and a hub extending from the shroud. The 
shroud forms an enclosure to prevent contaminants from interfering with operation of 
the motor. The hub includes spring members that are displaced by the output shaft as 
the output shaft is inserted through the dust shield and applying a force to the shaft to 
hold the shield in place. 
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PATENT - 9D-HR-19167 - Hettinger 
COMBINED DECLARATION AND POWER OF ATTORNEY FOR PATENT APPLICATION 



As a below-named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to nny name. 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, first and joint 
inventor (if plural names are listed below) of the subject matter which is claimed and for which a patent is sought on 
the invention entitled Condenser Fan Motor Dust Shield , the specification of which; 

(check _X is attached hereto. 

one) was filed on as Application Serial No. and was amended on 

(if applicable) 

I hereby state that I have reviewed and understand the contents of the above-identified specification, including the 
claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose information which is material to the examination of this application in accordance 
with Title 37, Code of Federal Regulations, Section 1.56(a). 

I hereby appoint H. Neil Houser, Reg. No. 28,859, Legal Operation, Appliance Park 2-225, Louisville, KY 40225; and 
George L. Rideout, Jr., Reg. No. 43,880, Legal Operation, Appliance Park 2-225, Louisville. KY 40225, and H.J. 
Policinski, Reg. No. 26,621, General Electric Company, 3135 Easton Turnpike, Bldg. W3D, Fairfield, CT 06431-0001, 
jointly, and each of them severally, my attorneys and attorney, with full power of substitution, delegation and 
revocation, to prosecute this application, to make alterations and amendments therein, to receive the patent and to 
£ transact all business in the Patent and Trademark Office connected therewith. I hereby direct that all correspondence 
S and telephone calls in connection with this application be addressed to the said H. Neil Houser. General Electric 
p Company , at Appliance Park 2-225. Louisville. Kentucky 40225: . (502) 452-4653 

(mailing address) (Telephone No.) 

p:i 

1 hereby declare that all statements made herein of my own knowledge are true and that all statements made on 
information and belief are believed to be true; and further that these statements were made with the knowledge that 
willful false statements and the like so made are punishable by fine or imprisonment, or both, under Section 1001 of 
Title 1 8 of the United States Code and that such willful false statements may jeopardize the validity of the application 
or any patent issued thereon. 

P Full name of sole or first Inventor Stephen Edward Hettinoer 



n 

■ass: 



Inventor's signature Date 

Residence Louisville. Kentucky 
Citizenship United States 

Post Office Address 6610 Broadhale Drive. Louisville. KY 40291 



